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1. Method for packaging a semiconductor di* 
characterized in that it comprises the steps of: 

^'att aching a surface of a semiconductor die (2^0)^ to 
a surface of a die carrier (32) having external/^ lead 
bonds or terminals (36, 74), such that this die/^carrier 



does not extend in front of one or more sei 



(22) 



provided on the top surface of the semiconductor die and 
one or more bond pads (24) on the top surface of the 
semiconductor die are coupled to one or rrfore of the bond 
pads of said die carrier in an annular interface area 
(40) formed between the top surface pi the semiconductor 
die and a surface of said die carrie 

f ^elicapsulating\said interface area (40) with a 



:om/surface of the die carrier 



sealing ring (44, 9 6) ; and 
eScapsula t ing^he^ 

and 



a bottom surfac 
^P-g^ lsggi 11 ? m ateri a 1 ^ 

2 . Method a 
that it comprises 
attaching a 
to a bottom surfa 
or more sensors 



of 



8) 



semiconductor die '(with a 



ordincf to claim 1 characterized in 



e st 



op 



rf ac* 
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:e of a semiconductor die (20) 
a die carrier (32) such that one 
'within the top surface of the 
semiconductor die /£re disposed below a first opening (34) 
in the die carrier that is larger than the one or more 
sensors but smaller than the semiconductor die and an 
interface r-a (40) is formed between said die and said 
die carrier Adhere the top surface of the semiconductor 
die extends/ beyond the first opening in the die carrier 
and one &r more bond pads on the top surface of the 
semiconductor die are coupled to one or more of the 
exterio^ terminals on the bottom surface of the die 
carrif 

curing the semiconductor die attached to the die 
carrier; 
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the interface 



with 





terized 



the interface 



encapsulating 
sealing ring (44) ; 

curing the sealing ring; 

encapsulating the bottom surface of the die carrier 
5 and a bottom surface of the semiconductor die w^th a 
packaging material (48) ; and 

curing the packaging material. 
3 . Method according to claim 2 
that it comprises the steps of: 
10 encapsulating an exterior portion 

area with a first sealing ring (44) ; 
curing the first sealing ring; 
encapsulating the bottom surface of the die carrier 
and a bottom surface of the semiconductor die with a 
15 packaging material (4i 

curing the packagi 

encapsulating an/ interffir portion of the interface 
area with a second sealing ^Jj^ ; and 

curing the secor-d 
2 0 4. Method accoi 

that it comprises the 

attaching a bottom surface of a semiconductor die 
(20) to a top surface of a recessed area (82) of a pre- 
printed frame, the/ recessed area being larger than the 

2 5 semiconductor die/ the semiconductor die having one or 

more bond pads on a top surface for providing terminals 
to one or morjp sensors within the top surface, and the 
pre-printed frame having one or more wire leads; 

curing^ the semiconductor die attached to the pre- 

3 0 printed frame; 
forming a dam (86) to surround the recessed area to 

prevent/ a packaging material (48) from entering the 
recessed area; 

curing the dam; 

3 5 / forming wire bonds (88) to couple each bond pad to 



laim 1 characterized in 
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a portion of one of the wire leads that is near 
recessed area; 

encapsulating the wire bonds with a sealing ^/ring 

(96); 

curing the sealing material; 

encapsulating the bottom surface of the p/e-printed 
frame with the packaging material (48) ; and 
curing the packaging material. 

5 . Method according to any of th^ above claims 
characterized in that it further comprises the step of 
applying a protective coating (38) ovj^r the one or more 
sensors of the semiconductor. 



any. 



above claims 



of the 
>mprises : 
having a second opening 
semiconductor die, the cap 
»f the die carrier; and 
ing the cap with the 



35 



6 . Method according 
characterized in that it fi^fche 

attaching a cap ( 
larger than the sensors /f th^ 
being attached to the tcjp sui 

substantially eifcapjs 
packaging material. 

7. Semiconductor xfie package characterized in that 
it comprises: 

a semiconductor die (2 0) having one or more bond 
pads on a top surface for providing terminals to one or 
more sensors {22)f, in particular optical sensors, within 
the top surface; 

a die carrier (32) which does not extend in front 
of said sensors and which has one or more bond pads 
comprising laond terminals and having external lead bonds, 
the bond pads of said die carrier and the bond pads of 
said die/ determining between them an annular interface 
area (4^D) and being coupled in this area; 

sealing ring (44, 96) encapsulating said 
interface area (4 0) ; and 

a packaging material (48) encapsulating the bottom 
rface of the die carrier and a bottom surface of the 
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semiconductor die. 

8. Package according to claim 7 characterized 
that it comprises: 

a die carrier (32) having a first opening //(34) 
larger than the one or more sensors but smaller than the 
semiconductor die and one or more external terminals; the 
top surface of the semiconductor die attached to the 
bottom surface of the die carrier such that' the one or 
more sensors are disposed below the first /opening and an 
interface area (40) is formed where the/ top surface of 
the semiconductor die extends beyond the first opening in 
the die carrier and each bond pad is /^oupled to a portion 
of one of the external terminals tKat is exposed on the 
bottom surface of the die carrier; 



a sealing ring (44) 
area (40) ; 

a packaging materi 
surface of the die carfiei 
semiconductor die. 

9 . Package acco 
that the sealing ring 



'aid 



apsulating the interface 

encapsulating the bottom 
bottom surface of the 



o claim 8 characterized in 
rises a first external sealing 
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ring (44) and a secondf internal sealing ring (46). 

10. Package according to either of claims 8 and 9 
characterized in that each bond pad is coupled to one of 
the external pada on the bottom surface of the die 
carrier by a solder bump (42) . 

11. Package according to any of claims 8 to 10 
character i zed iixi that the die carrier comprises a 
substrate and/ each external terminal comprises a bond pad 
(36) formed i)n a top surface of the substrate. 

12. /package according to any of claims 7 to 10 
characterized on that the die carrier has a pre-printed 
frame (&0) and each external terminal comprises a wire 
lead (ik) . 

/13. Package according to claim 7 characterized in 
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that it comprises: 

a pre -printed frame (80) having a recessed area^ 
(82) which is larger than the semiconductor die and 
or more wire leads, a bottom surface of the semiconductor 
5 die being attached to a top surface of the recesses area 
of the pre-printed frame; 

a wire bond (88) coupling each bond^pad to a 
portion of one of the external terminal near the 
recessed area; 

10 a dam (86) surrounding the recessed 7 area to prevent 

packaging material (48) from entering fene recessed area; 

a sealing material (96) encapsulating each wire 
bond; and 

a package material/(48)\ encapsulating the bottom 
15 surface of the pre-printied frame. 

14. Package acco^uing t^pf either of claims 12 and 13 
characterized in that /it furthfer comprises a cap (68, 90) 
having a second opening isiim^^^^ size to the first 
opening, the cap beirfg j^ta^fed to the top surface of the 

2 0 pre-printed wire flbrtte ^^and the packaging material 
substantially encapsulating said cap. 

15. Package iiccording to any of claims 8 to 14 
characterized in ./ that said sealing ring and/or said 
packaging mater/fal comprise a thixotropic epoxy-based 

25 material. 

16. Package according to any of claims 8 to 15 
characterized in that the one or more sensors are covered 
with a protective layer (38) . 

Ill Package according to any of claims 8 to 16 
30 characterized in that it furthermore comprises a 
transparent encapsulation material in the first opening 
and ion the top surface of the semiconductor die. 

18. Package according to any of claims 8 to 17 
$aracterized in that it furthermore comprises a lens 
35 /iaisposed above the one or more sensors. 



